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A METHOD FOR THE ROWPDE DITERMINATION OF OLYCOOEN IR OYSTERS
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i R R

Tt becemo nogessary to develop & mutine method for the detemination
of glycqgen in oysters Guring & series of analyses of the Paclfic wast species.

Pfluger's method for the Mgestion, precipitatien, purification and hydro-
lysis was adopted ns & bdasis of procedure sud the possidility of using saiium
hydroxide as @ medius for i gestion and some of the many recent modifications
suggested by Seyhun and Alsberg (5), Good, Xramer, and Somegyi (3) and Gori and
Gort (2) were investigated under the fllowing hesdingse :

In all cases the resulting glucose solutions were sstimated by the Schaffer-
Hartmann cuprous wod (6) with the molifications of Marsh end Joselyn (4), and
Sohaffer and Somogyi (7)e ,

1. Time of digestion in a 10 Nomal solution of sedlum hyldrvoxide mmd potassium
nydroxide, (Prliger).

A mumber of fresh oysters were finely minsed, thoroughly mixed, and four
aliquot port! ons taken, tw of which were digested in @ 40 per cent solution of
sodium Mrcﬁo and two in & 56 per cent oﬁttm of potassium hydrvoxide (ap-
proximtely 10 N,) at 100°C, Ome portion of sach digest vas heated for 3, and
the others for 6 hours, :

When cooled, all the dlgosts were of an smber color with & ewd o black soep
flosting on tho surfece. The sodfum hydrexide digests were derker snd the soaps



marder than those of the potassium hyiroxide digests. The dligests ware diluted
to twice their original wolume, aliquots were withdrawn from each, and made 66
per cent with regard to ethyl aledhol, thoroushly mixed and the precipitates
alloved %o sei31é b 26 Rowira,

From the sodium hydroxide @i goeste there was dtained a clear suber solution
on top, and a black semi-liquid soap-like precipitate of hwc(lymn at the
bottons The supermatent liquid wes decemted through a # 2 Whatmen filter with
slight suetion. There was no test for glycogen in the filtrate, The residue on
 reprecipitation ylelded a yellowish flocculent jrecipitate of glycogen.

From the potassium hydroxide dl gest there resulted a layer of clear mber
solution, and & gray-brows flocculent preeipitets, which ylelded pure white
glycogen on reprecipitation.

- Table I -

The glyecogen was then detemined as glumee, md, as shown in Teble I, the
yields from both mmln and sodium hydroxide digests were no greater after 6
hours then after 3, consequently 3 hours' digestion was used in all subsequent
amalyses.

2. Comcemtration of ethyl mlechol required for complete preoipitation of
eglyoogen (3).

Aliquotes of each of the sodium and potassium hydroxide digests were 4iluted
to twice thelir original volume, made 40, 50 and 66 per cent with regard to ethyl
aloohol, thoroughly mixed, allowed to settle for 24 hours, and the glycogen was
then filtered off, In sach case the Qouutn_ﬂtiou of sleohol in the filtrate
wos inerecsed to determine the presence of unprecipitated zlycogen, Identieal
results wers cbtained on the derivatives of both the sodium end the potassium



hydroxide Mjootn.

There was additfonal precipitetion of glyaapin in the flltrste from the
40 per eent aloohol precipitation, when the concentration of alochol was in-
ereased to G0 per eent but none whem the 50 jer cent filtrate wes increased to

65 per cent or the 66 per cent was increased to 75 per cent.
- Tabls II -

The glycogen was prified by reprecipitation and determined as before,
On tho besls of these results, as shown in Teble IT, & econcentration of 55-60
per ceant oﬂ;yl aleochol was adopted for the glyooren precipitation,

3. Adventage of heeting the slochol solution of the digest in order to msten
the weecipitation of glycogen (2).

The efficacy of heating the alkali solution after the addition of the al-
cohol as suggested by Cori and Cori (2) was tosted by treating two aligmots from
each di gest, ho from each ns deseribed ebove (Section 2), and the other by
heating to bolling in & water dath. The glycogen when hosted was nroeipiteted os
a gum-like substance and adhered to the asldos of the vessel. The supernatant
liquids, whn decanted twice through & Thatmen 7 2 filter with slight suction,
wore each porfectly clesr and geve no test for glycogen, All smmples were tepre-
eipitated as before, and the glycogen determined,

- Table IIT -

As shown in Table ITI, both methods gave ldentical results, conseguently the
heating procedure was adopted in further tests in order to hasten precipitation.

4, Comcentretion of hyirochlordc meld and the time of dlgestion at 100°C
necessury for the complete hydrolysis of the glyoogen (5).



~ ‘Saybun and Alsberg (5) show that complete hydrolysis is acoonplished by
heating the glycosen solution st 100°C, for 3 hours with 2.2 per cenmt (0.6 M)
and in 2 hours with 3+65 per cemt (N) hyiroohlerighetd.

Comeentrations of 1 por cent (0,27 W), 3 por aent (0.83 W), and § per amt
(1,38 W) hyaroehlorigheid were used for the hydrolysis of the glyoopen solutiens
obtained from each digest, and the times of digestion were chosen as 1, 2, and
3 hours at 100°Ce The results erebhowm in Table IV.

- Table IV ~

It is assumed that the velues «f glycogen expressed as sluccse (26.1 per
econt), represents the nearest estimation to the true analysis. Yar the temperature |
of digestion, namely 100°C., 1t 1s shown that the larpest yleld of slucose is
obtained from the potnssium hydroxide digost with 35 per cent hydroohlorigheid
in 3 hours, ’

A mbsequent teost vas made with 3 per cent hydrochlorie aeid for 5 hours
but there was no furthor hydrolysis, an? there appeared to be a mall but de-
finite lo=s of glucose,

5 Temiancy toward adsorption of the glycogen by the soaps formd during the

atgention, (1), (8), (9). , |
It is shown in Tables I, IT, TIY and IV that the yleld of @dlucose from

the sodlum hydroxide digestion is much less than thet from the potassium hydrox-
ide digest. This discrepency is poseibly due to the adsorption of glycogcen on
the sodium scap fomed during the digestion and to determine the extent of such
adsorption, 1if any, & soparate mtlon of the soap and the supernatant liquid
was made in toth digests. The results are shown in Tadle V,
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- Table V -

This indigates that the glycogen mmims a definite seloction of the super-
natant liquid in the _-ezmn hydroxide digest, or that glycogen is adsarbed on
the scap and does mot yield to hydrolysis in this state.

Sehondar? {(8) has shown thet glycogen is readily adsorbed on the hydroxides
of the heawy m whiech ocour in oysters, and states that determination by
m&m. method may be as much as 50 per cent too low from this ceuse. Prwhakl
and ¥azmiu (9) show that it is adsorbed on fats and lecithin, from which it may
be recsmed thet the colloidal glyhogon may be readily adawhod/ W the soap in
the dlpest. Tamoroft and hy (1) have Mtnm thaet the extent of hydrolysis
deponds on tie emount of umadsorbed glycogen and is independent of a large ox-
gess of either mold or glyeogen, and the results they present ara wvery similar
%o those shown in ?aun Ve It 12 evident that the arror would be much groater
when dealing with small quantities than with large.

- Using potassivm hydroxide there la apmrently no difference in the concen-
tration of giyeogen in any mrt of the digest, hente this reagent was adopted, and
the aliguots for poutine analyses were drawn from the supernatant ligquid merely to
simplify the purification procedure,

‘. Necesaity of filtering the glucose solution defore dotermination,
~ Wmen the glucoss solution obtedned from the seid hydrolysis of the gly-
cogen is neutralized, a dark floocculent precipitate {sa formed, The glucose is
a mtmuu solution derived from the potsssium hydraxide digest was detemined
- in two aliquots, only ene of which was filtered.
The flltered semple ylelded 2.7 per cent emd the unfiltered samle 19,9
per eent d.uéouo. demonatrating that the preeipitate interferes with the glucose



estimation.

7. Use of glucose for the stenderdization of the sodlum thiosulphate solu-
tion in the Schaffer-iiartmann cuprous procedure (6).

In the determinations of glucose on the muoro semle by the Schaffer-Hartmsnn
cuprous method (6), copper is used for the stendardization of the sodium thio-
sulphate solution, A eomparison was made, substituting glucose for coprer.

The amount of glucose in a sample of Difeo" stendardiz od anhydrous dextrose
vas determined in the prescrided mmner. Corrections were made in the weigsht
taken for the stated impurities, and the normal ity o the odlium thiosulphate
solution was caleulated,

This normelity wes 0,1526, and referr¢d % pure copper was 0,1528, from
which 1% is evident that eithor substance is suitable for this standardization.

Zroesduze Adopted

On the basis of the foregoing investigetion, the M llowing procedure wes
adopted for the mutine determination of glycogen in oysters.

Preparation of the sample.

Shuck and drein & numbor of oysters sufficlent to pive a suitable gquantity
of the moist meat, Minee finely, including say liquer thet s ground out of
the oysters, mix and semple the resultant mass.

Digestion.

Welgh 20 grams of the wet semple into s 200-ml. Berzelius beaker, add
40-50 ml, of hot 56~-60 per cent potass lum hydrexide, provide a cover and stir-
ring ©d, and digest with frequent stirring in & bolling water bath for 3 hours,
(Note: Mo reflux is roquired as the concentrated alkall will adsorb enough
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water from the stemm of tho water bath to keep the volume epproximately con-
stant,) Cool, and dilute the digest to 100 milliliters.

Erecipitation

¥ithdrew 50 ml, of e swber liquid, neglecting the black saap, into s
200 ml. Dorzelius besker, 8dd 80 ml. of 95 per eent ethyl alechol and stir well,
Heat in @ water bath (about 80°C,) until t}e alcchol in the mixture begins to
boil. The preeipitated glycogen adherss t the sides of the baﬁpro Decant the
supsrnatant ligquid throush a f2 Whetam filter under sligit nolia. repeating
if necessary until the filtrate is bright and clear.

Purific ation,

Mh-dvo the raw dnagd in 50 ml, of bYoiling water and reprecipitate.
This second precipitate Mla be very white in an almost colerless ligquid,
Heat s before in the water bath, mnd decan$ the supematant liquid through the
same filter, Wash the paper into the beaker with toiling weter and redissolve
the pure glycogen, meking the solution up to 100 ml, (epproximately). The
glymgen solution, when evol, should be opalescent and have & very lijht buff
solor,

Hyerolysis. .

Add B.5 to 11 ml, comentrated hydrochlorie acid, msking the solution 3-4
per cant with respect to the naeld, and digest in a bdoiling water bath for 3 hours,
Cool, add » drop of 2 per cent phenolthalein solution to the slucose solution,
and add concentrated potassium hydroxide until a pink color 15 just perceptible.
Fllter with slight suction, wash with boiling water, and malm the filtrate up to
250 ml. The glucose solution should be bright, clear, mnd have a very light buff
ecolor (or pink, due to the phenolthalein),



Detemination.

The glucose may now be detemmined by any of the standard methods, If the

Sehaffer-iartnenn procedure (6) is mdopted, the sdium thiosulphete solution

may bs stendardized with copper, or pure dextrose as described.

(1)

(2)

(3)
(4)
(5)
(6)
(7
(8)
(9)
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TABLE X

.Mgestion Period Sodi um wm:ui Digest Potassium Mydroxide Digest
(hours) (per cent of glycogen as glucoss)

15.5 19.8
6 15.5 ; 19.8



Concentration of
Ethyl Aleochol
(per cent)

TAMIE IX

Sodium Hydroxide NDigest Potassiun Hyliroxide Digest
(per cent of glycogen s glucose)

’0, 11.!
1805 1’08
155 19.8



TABLE ITX
55-60 Per Cont

Aleohol
Precipitation Sodium Mydroxide Nigest Potassium Mydroxide Digest
(state) (por et of glyoogen as glucose)
Cold ; 15.5 19.8

Hot 15.5 19.8



TARLE TV

Concentration of Tine of
Hydrochloric Aeid Hydrolysis Sod fum Aydroxide Digest Potassium Mydroxide DI

(per cent) {(hours) (per eent of glycogen as glucose)
1 & 1.1‘ ¥ 160,

3 1l 13.5 19.9

b § 19.1 24.5

1 : 2 11.9 23.0

3 2 13.5 : 24,5

5 2 1l.1 24.5

1 3 11.9 237

3 3 15.1 261

5 3 . 4549 26,1

3 5 - 2640



TABLE YV
Sodiuwn fydroxide Digest Potassium Hydroxide Digest
(per gent of glysogen es glucose)
Supernatant liquid , 15.3 T 2.1
Blaok soap 6e0 2.1





